Epigenetic changes to human umbilical cord blood cells cultured with three proteins indicate partial reprogramming to a pluripotent state.
We have previously reported the existence of a subpopulation of cells from human umbilical cord blood capable of differentiating into oligodendrocytes, Schwann cells, bone, muscle, and endothelial cells despite their origins as CD45-positive cells. These stem cells (called FSFl cells) arise only after a period in vitro in medium containing FGF4, SCF, and Flt-3 ligand (FSFl medium) during which they express the pluripotency genes Oct4 and Nanog. The objective of this study was to determine if the novel expression of these pluripotency genes coupled with the newly acquired ability of these cells to differentiate into all three germ layers was the result of epigenetic changes to these cells after reprogramming in FSFl medium. We confirm that CD45-derived FSFl cells express Oct4 protein at levels similar to that observed among undifferentiated embryonic stem cells, during which time acetylated histones H3 and H4 display increased binding at the promoter region of Oct4. Changes to binding of acetylated histones at Oct4 when these cells are in a differentiated state (either prior to FSFl culture or after in vitro differentiation into neural cells) and when they are undifferentiated suggest that this is one way by which these cells acquire their pluripotency. While DNA hypermethylation at this gene region as well as the continued H3 and H4 acetylation at the CD45 promoter region among FSFl cells indicate this is only a partial reprogramming event, this is a significant step toward non-transgene reprogramming of somatic cells.